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(54)  Pigment  compositions,  a  process  for  the  colouration  of  paints,  printing  inks  and  bulk  polymers  with  these  pigment 
compositions  and  paints,  printing  inks  and  bulk  polymers  coloured  by  this  process. 

A  solid  pigment  composition  comprises  an  intimate 
mixture  of  a  pigment  and  a  copolymer  of  an  alkyl  or  cyc- 
loalkyl  methacrylate  ester  and  a  lesser  amount  of  an 
aminoalkyl  (meth)acrylate  ester.  The  compositions  are  com- 
patible  with  a  wide  range  of  substrates  such  as  paints, 
printing  inks  and  bulk  polymers. 



The  i n v e n t i o n   r e l a t e s   to  s o l i d   p i g m e n t   c o m p o s i t i o n s  

c o m p r i s i n g   a  m i x t u r e   of  a  p i g m e n t   and  a  t h e r m o p l a s t i c  

r e s i n .   Such  c o m p o s i t i o n s   may  be  u s e d   to   i n c o r p o r a t e   p i g m e n t  

i n t o   s u b s t r a t e s   s u c h   as  p a i n t s ,   p r i n t i n g   i n k s   and  b u l k  

p o l y m e r s ,   and  e n a b l e   t h e   p i g m e n t   to   be  more   e v e n l y   d i s -  

p e r s e d   in  t h e   s u b s t r a t e   t h a n   i f   t h e   p i g m e n t   a l o n e   we re   t o  

be  a d d e d   to  t h e   s u b s t r a t e :  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s o l i d   p i g m e n t   c o m -  

p o s i t i o n   c o m p r i s i n g   an  i n t i m a t e   m i x t u r e   of  a  p i g m e n t   a n d  

a  c o p o l y m e r   of  a  c o m p o u n d   of  f o r m u l a   I  

in  w h i c h  R   i s   C4-6  a l k y l ,   or  C4-6  c y c l o a l k y l  

and  a  l e s s e r   a m o u n t   of  a  c o m p o u n d   of  f o r m u l a   I I ,  

in  w h i c h   R1  i s   h y d r o g e n   or  m e t h y l ,  

R2  i s   h y d r o g e n   or   C1-6  a l k y l  



R3  i s   C 1 - 6 a l k y l  

or   R2  and   R3  t o g e t h e r   w i t h   t h e   n i t r o g e n   a t o m  

to   w h i c h   t h e y   a r e   a t t a c h e d   f o r m   a  

h e t e r o c y c l i c   5-  or  6 - m e m b e r e d   r i n g   w h i c h  

may  c o n t a i n   an  o x y g e n   or   a  f u r t h e r  

n i t r o g e n   a t o m  

and  A  i s   a  s t r a i g h t   or  b r a n c h e d   c h a i n   C 2 - 6  

a l k y l e n e   g r o u p .  

A l l   a l k y l   g r o u p s   of  more   t h a n   2  c a r b o n   a t o m s   may  b e  

e i t h e r   s t r a i g h t - c h a i n   or   b r a n c h e d .   In  t h e   c o m p o u n d   o f  

f o r m u l a   I ,   R  i s   p r e f e r a b l y   a  b u t y l   or  c y c l o h e x y l   g r o u p .  

More  p r e f e r a b l y   t h e   c o m p o u n d   of   f o r m u l a   I  i s   i s o b u t y l  

m e t h a c r y l a t e .   In  t h e   c o m p o u n d   o f   f o r m u l a   I I ,   R1  i s   p r e f e r a b l y  

m e t h y l ,   and   R2  and  R3  as  a l k y l   a r e   p r e f e r a b l y   C 1 - 4 a l k y l ,  

more   p r e f e r a b l y   m e t h y l .   Where   R2  and  R3  t o g e t h e r   w i t h   t h e  

n i t r o g e n   a t o m   to   w h i c h   t h e y  a r e   a t t a c h e d   f o r m   a  h e t e r o c y c l i c  

r i n g ,   t h i s   i s   p r e f e r a b l y   a  m o r p h o l i n e   or   p i p e r i d i n e   r i n g .  

Mos t   p r e f e r a b l y ,   b o t h   R2  and   R3  a r e   m e t h y l .   The  g r o u p   A 

i s   p r e f e r a b l y   - C H 2 - C H 2 -   or   - C H 2 - C ( C H 3 ) 2 - C H 2 - .   The  p r e f e r r e d  

c o m p o u n d   of   f o r m u l a   I I   i s   2 - d i m e t h y l a m i n o e t h y l   m e t h a c r y l a t e .  

The  c o p o l y m e r   s u i t a b l y   h a s   a  r e d u c e d   v i s c o s i t y ,   a s  

h e r e i n   d e f i n e d ,   of   5 - 2 5   m l / g ,   c o r r e s p o n d i n g   a p p r o x i m a t e l y  

to   an  a v e r a g e   m o l e c u l a r   w e i g h t   of   1 0 , 0 0 0   t o   8 0 , 0 0 0 ,   a n d  

a  T  λ   
max  t e m p e r a t u r e ,   as  h e r e i n   d e f i n e d ,   a b o v e   4 5 ° C .  

One  s u i t a b l e   c l a s s   of  c o p o l y m e r s   h a v e   a  m o l e c u l a r   we igh t   o f  

1 5 , 0 0 0   to   2 5 , 0 0 0 ,   a  m e l t i n g   p o i n t   r a n g e   of   8 0 - 1 2 0 ° C ,  

p r e f e r a b l y   9 2 - 1 0 0 ° C   and  an  a c i d   n u m b e r   of   0.  The  w e i g h t  

p e r c e n t a g e   of  c o m o n o m e r   I I   in   t h e   c o p o l y m e r   i s   p r e f e r a b l y  



1 - 1 0 % , m o r e   p r e f e r a b l y   2 -6%,   p a r t i c u l a r l y   3%. 

The  c o p o l y m e r   may  a l s o   c o n t a i n   up  to  10%  by  w e i g h t  

of  one  or  more   a d d i t i o n a l   c o m o n o m e r s   c a p a b l e   of  f r e e -  

r a d i c a l   p o l y m e r i s a t i o n ,   f o r   e x a m p l e   v i n y l - s u b s t i t u t e d  

h e t e r o c y c l i c   c o m p o u n d s   s u c h   as  v i n y l p y r i d i n e ,   v i n y l i m i d -  

a z o l e   and  v i n y l p y r r o l i d o n e ;   v i n y l   e s t e r s   of  f a t t y   a c i d s ,  

f o r   e x a m p l e   v i n y l   a c e t a t e ;   v i n y l   h a l i d e s ,   f o r   e x a m p l e  

v i n y l i d e n e c h l o r i d e ;   v i n y l   a r o m a t i c s ,   f o r   e x a m p l e   s t y r e n e  

and  v i n y l t o l u e n e ;   a - o l e f i n s   a n d / o r   d i e n e s .   The  a m o u n t   o f  

any  a d d i t i o n a l   c o m o n o m e r   w h i c h   i s   p r e s e n t   s h o u l d   n o t   b e  

so  g r e a t   as  to   a d v e r s e l y   a f f e c t   t h e   d e s i r a b l e   p r o p e r t i e s  

of   t h e   f i n a l   p i g m e n t   p r e p a r a t i o n ,   s u c h   as  i t s   c a p a b i l i t y  

of  b e i n g   g r o u n d   to   a  f i n e   p o w d e r   and  i t s   c o m p a t i b i l i t y  

w i t h   a  w i d e   r a n g e   of  s u b s t r a t e s .   P r e f e r a b l y ,   t h e   w e i g h t  

p e r c e n t a g e   of  any  a d d i t i o n a l   c o m o n o m e r   p r e s e n t   i s   no  g r e a t e r  

t h a n   t h e   w e i g h t   p e r c e n t a g e   of  t h e   c o m o n o m e r   of  f o r m u l a   I I ,  

and  more  p r e f e r a b l y   o n l y   c o m o n o m e r s   of  f o r m u l a e   I  and  I I  

a r e   p r e s e n t .  

The  r e d u c e d   v i s c o s i t y   of  a  p o l y m e r ,  η  s p ,   i s   t h e  
c  

s p e c i f i c   v i s c o s i t y  f i   sp  of  a  p o l y m e r   s o l u t i o n   d e v i d e d   b y  

t h e   c o n c e n t r a t i o n   of  t h e   s o l u t i o n .   The  s p e c i f i c   v i s c o s i t y  

i s   g i v e n   b y  

w h e r e   t  i s   t h e   t i m e   r e q u i r e d   f o r   a  p o l y m e r   s o l u t i o n  

to  f l o w   t h r o u g h   a  c a p i l l a r y   v i s c o m e t e r   a t   a  g i v e n   t e m p e r a -  

t u r e   and  to   i s   t h e   t i m e   r e q u i r e d   f o r   t h e   p u r e   s o l v e n t   a t  



t h e   same  t e m p e r a t u r e .   A l t h o u g h  1 1  s p   i s   n o t   i n d e p e n d e n t  
c  

of  c o n c e n t r a t i o n ,   i t   i s   r e l a t i v e l y   c o n s t a n t   a t   low  c o n -  

c e n t r a t i o n s ,   w h e r e   η s p   =  0 . 1   to   0 . 2 .  

The  t e m p e r a t u r e   T  λ   max.  
i s   t h e   t e m p e r a t u r e   o f  

maximum  v i b r a t i o n a l   d a m p i n g   of  t h e   p o l y m e r   as  m e a s u r e d   b y  

D . I . N .   ( D e u t s c h e   I n d u s t r i e n o r m )   53445   or   I . S . O .   DR  5 3 3 .  

The  c o p o l y m e r   may  be  p r e p a r e d   by  c o n v e n t i o n a l   a d d i -  

t i o n   p o l y m e r i s a t i o n  m e t h o d s ,   u s i n g   an  i n i t i a t o r   s u c h   a s  a  

p e r o x i d e   or  an  azo   c o m p o u n d   in   t h e   p r o p o r t i o n   of  0 .05%  t o  

1%  by  w e i g h t .   A  s u i t a b l e   i n i t i a t o r   i s   2 , 2 ' - a z o b i s ( i s o -  

b u t y r o n i t r i l e ) .   The  p o l y m e r i s a t i o n   i s   c a r r i e d   o u t   in   t h e  

p r e s e n c e   of  a  c h a i n   t r a n s f e r   a g e n t   to   k e e p   t h e   m o l e c u l a r  

w e i g h t   o f   t h e   c o p o l y m e r   low.   S u i t a b l e   c h a i n   t r a n s f e r   a g e n t s  

a r e   m e r c a p t o   c o m p o u n d s   s u c h   as  2 - m e r c a p t o e t h a n o l ,   u s e d  

in   q u a n t i t i e s   of   up  to   2%  by  w e i g h t .   A  s u i t a b l e   p o l y -  

m e r i s a t i o n   p r o c e s s   i s   to   s e a l   t h e   m i x t u r e   of   m o n o m e r s ,  

i n i t i a t o r   and  c h a i n   t r a n s f e r   a g e n t   i n t o   a  f l a t   bag   or   t u b e  

of  p l a s t i c   f i l m   and   to   h e a t   t h i s   c o n t a i n e r   in   a  w a t e r   b a t h ,  

f o r   e x a m p l e   a t   5 0 - 1 0 0 ° C .   The  h i g h   s u r f a c e - t o - v o l u m e   r a t i o  

of  s u c h   a  c o n t a i n e r   g i v e s   good   h e a t   t r a n s f e r   and  p r e v e n t s  

o v e r h e a t i n g   of   t h e   r e a c t i o n   m i x t u r e   d u r i n g   p o l y m e r i s a t i o n .  

When  p o l y m e r i s a t i o n   i s   c o m p l e t e ,   t h e   p r o d u c t   may  be  r e m o v e d  

f r o m   t h e   c o n t a i n e r   and  m i l l e d   to   g i v e   a  g r a n u l a t e   or   p o w d e r .  

The  i n t i m a t e   m i x t u r e   of  p i g m e n t   and  c o p o l y m e r   i s  

o b t a i n e d   in   c o n v e n t i o n a l   m a n n e r   by  m e l t   b l e n d i n g   or  b y  

d i s s o l v i n g   t h e   c o p o l y m e r   in  a  s u i t a b l e   s o l v e n t ,   a d d i n g   t h e  

p i g m e n t   and  r e m o v i n g   t h e   s o l v e n t   by  e v a p o r a t i o n .   The  p i g m e n t  



c o m p o s i t i o n   a c c o r d i n g   to   t h e   i n v e n t i o n   may  c o n t a i n   f rom  10 

to  95%  by  w e i g h t   of  p i g m e n t ,   p r e f e r a b l y   30-60%  p i g m e n t .  

C o m p o s i t i o n s   c o n t a i n i n g   r e l a t i v e l y   s m a l l   a m o u n t s   o f  

p i g m e n t   a r e   s u i t a b l y   p r e p a r e d   by  m e l t   b l e n d i n g   in  a p p r o p r i a t e  

e q u i p m e n t   f o r   e x a m p l e   a  k n e a d e r ,   r o l l   m i l l   or  e x t r u d e r ,  

and  w i l l   c o n s i s t   of  a  c o n t i n u o u s   m a t r i x   of  c o p o l y m e r   c o n -  

t a i n i n g   a  d i s p e r s i o n   of   p i g m e n t   p a r t i c l e s .   I f   m e l t   b l e n d i n g  

is   c a r r i e d   o u t   in  a  r o l l   m i l l   or  k n e a d e r ,   t h e   m o l t e n   m a s s  

may  be  e x t r u d e d   and  g r a n u l a t e d ,   or  may  be  a l l o w e d   t o  

s o l i d i f y   and  t h e n   g r o u n d   to   a  p o w d e r .  

A l t e r n a t i v e l y ,   t h e   p i g m e n t   may  be  d i s p e r s e d   in  a  

s o l u t i o n   of  t h e   c o p o l y m e r   in  a  s u i t a b l e   s o l v e n t ,   f o r  

e x a m p l e   in  a  s a n d   or  b a l l   m i l l ,   or  a  b l e n d e r .   The  s o l u t i o n  

may  t h e n   be  d r i e d   d i r e c t l y ,   or  a  p i g m e n t - s o l v e n t   s u s -  

p e n s i o n   may  be  p r e c i p i t a t e d   w i t h   w a t e r ,   f i l t e r e d   and  d r i e d .  

S o l u t i o n   t e c h n i q u e s   may  b e  n e c e s s a r y   in  o r d e r   to   p r e p a r e  

c o m p o s i t i o n s   h a v i n g   h i g h   p i g m e n t   c o n t e n t ;   a c c o r d i n g   to   t h e  

p i g m e n t   c o n t e n t   t h e   c o m p o s i t i o n s   may  c o n s i s t   of  a  d i s p e r s i o n  

of  p i g m e n t   p a r t i c l e s   in  a  more   or  l e s s   c o n t i n u o u s   c o p o l y m e r  

m a t r i x ,   or  of  p i g m e n t   p a r t i c l e s   or  c l u m p s   of  p a r t i c l e s  

c o a t e d   w i t h   c o p o l y m e r .  

The  p i g m e n t   c o m p o s i t i o n   a c c o r d i n g   to   t h e   i n v e n t i o n  

may  c o n t a i n   i n o r g a n i c   p i g m e n t s   f o r   e x a m p l e   t i t a n i u m   d i o x i d e ,  

i r o n   o x i d e ,   c h r o m i u m   o x i d e   and  l e a d   c h r o m a t e   or  o r g a n i c  

p i g m e n t s ,   f o r   e x a m p l e   t h o s e   of  t h e   a z o - ,   b i s a z o - ,   p h t h a l o -  

c y a n i n e - ,   n a p h t h o l   AS- ,   b e n z i d i n e - ,   i s o i n d o l i n o n e - ,  

q u i n a c r i d o n e - ,   d i o x a z i n e - ,   t h i o i n d i g o -   and  p e r y l e n e - t y p e s .  

M i x t u r e s   of  p i g m e n t s   of  one  or   more   t y p e s   may  be  u s e d .  

E s s e n t i a l l y   a l l   p i g m e n t s   c a p a b l e   of  b e i n g   u s e d   f o r   t h e  

mass   d y e i n g   of  p o l y m e r   s u b s t r a t e s   may  be  u s e d   in  t h e  



p r e s e n t   p i g m e n t   c o m p o s i t i o n s .  

In  a d d i t i o n   to   p i g m e n t s   t h e   c o m p o s i t i o n   may  c o n t a i n  

o t h e r   s o l i d   a d d i t i v e s ,   f o r   e x a m p l e   f i l l e r s   s u c h   as  c a l c i u m  

c a r b o n a t e   or   s i l i c a .  

The  p i g m e n t   c o m p o s i t i o n s   of  t h e   p r e s e n t   i n v e n t i o n  

a r e   c o m p a t i b l e   w i t h   a  v e r y   w i d e   r a n g e   of   p o l y m e r s ,   may  b e  

e a s i l y   i n c o r p o r a t e d   i n t o   d i f f e r e n t   t y p e s   of  s u b s t r a t e s ,   a n d  

g i v e   n o t a b l y   h i g h   c o l o u r   y i e l d s   i n   t h e   f i n a l   p r o d u c t s .  

The  f o l l o w i n g   e x a m p l e s , i n   w h i c h   a l l   p a r t s   a r e   b y  

w e i g h t   and  a l l   t e m p e r a t u r e s   in  d e g r e e s   C e n t i g r a d e ,   i l l u s t r a t e  

t h e   i n v e n t i o n :  



P r e p a r a t i o n   of  C o p o l y m e r '  

C o p o l y m e r   1 

A  m i x t u r e   of  97  p a r t s   i s o b u t y l   m e t h a c r y l a t e ,   3  p a r t s  

d i m e t h y l a m i n o e t h y l   m e t h a c r y l a t e ,   0 .2   p a r t s   a z o i s o b u t y r o -  

n i t r i l e   (AIBN)  and  1 .3   p a r t s   2 - m e r c a p t o e t h a n o l   is   p o l y -  

m e r i s e d   in  a  t u b e   of  p l a s t i c   f i l m   in  a  w a t e r   b a t h   a t   5 0 °  

f o r   24  h o u r s .   The  s o l i d   p r o d u c t   i s   c u r e d   a t   100°  f o r  

8  h o u r s   to   r e d u c e   t h e   r e s i d u a l   monomer   c o n t e n t .   The  p o l y m e r  

had  a  r e d u c e d   v i s c o s i t y   ( m e a s u r e d   a t   20°  in  c h l o r o f o r m )   o f  

8  c m 3 / g .  

C o p o l y m e r   2 

A  m i x t u r e   of  90  p a r t s   c y c l o h e x y l   m e t h a c r y l a t e ,   10  p a r t s  

d i m e t h y l a m i n o e t h y l   m e t h a c r y l a t e   0 .1   p a r t s   AIBN  and  1 .8   p a r t s  

2 - m e r c a p t o e t h a n o l   i s   p o l y m e r i s e d   and  c u r e d   as  d e s c r i b e d   f o r  

c o p o l y m e r   1  a b o v e .   The  p r o d u c t   had  a  r e d u c e d   v i s c o s i t y   o f  

7  c m  / g .  

C o p o l y m e r   3 

A  m i x t u r e   of  96  p a r t s   i s o b u t y l   m e t h a c r y l a t e ,   4  p a r t s  

2 - ( 4 - m o r p h o l i n y l ) e t h y l   m e t h a c r y l a t e ,   0 .1   p a r t   AIBN  a n d  

1 .6   p a r t s   2 - m e r c a p t o e t h a n o l   i s   p o l y m e r i s e d   as  d e s c r i b e d   f o r  

c o p o l y m e r   1  a b o v e .   The  p r o d u c t   had  a  r e d u c e d   v i s c o s i t y   o f  

8  c m 3 / g .  

C o p o l y m e r   4 

A  m i x t u r e   of  89  p a r t s   c y c l o h e x y l   m e t h a c r y l a t e ,   1 

p a r t   m e t h a c r y l i c   a c i d ,   10  p a r t s   d i m e t h y l a m i n o e t h y l   m e t h a -  

c r y l a t e ,   0 .1   p a r t   AIBN  and  2 .0   p a r t s   2 - m e r c a p t o e t h a n o l   i s  

p o l y m e r i s e d   as  d e s c r i b e d   f o r   c o p o l y m e r   1.  The  p r o d u c t   h a d  

a  r e d u c e d   v i s c o s i t y   of   6  c m 3 / g .  



P r e p a r a t i o n   of   p i g m e n t . c o m p o s i t i o n  

E x a m p l e   1 

50  P a r t s   C . I .   P i g m e n t   B l u e   1 5 : 3   a r e   b l e n d e d   w i t h  

50  p a r t s   of   c o p o l y m e r   1  in   a  T u r b u l a   m i x e r   f o r   1  h o u r .   T h e  

b l e n d   i s   t h e n   f e d   to   a  m i x i n g   e x t r u d e r   a t   1 1 0 ° ,   and  t h e  

e x t r u d a t e   c o a r s e l y   g r a n u l a t e d   t h e n   f i n e l y   g r o u n d   in   a  

K o l l o p l e x   m i l l .  

The  p r o d u c t   i s   a  50%  p i g m e n t   c o m p o s i t i o n   in   p o w d e r  

f o r m ,   w h i c h   i s   v e r y   e a s i l y   i n c o r p o r a t e d   i n t o   p a i n t s   a n d  

p r i n t i n g   i n k s   and  i s   s u i t a b l e   f o r   t h e   mass   d y e i n g   of  p o l y -  

a c r y l o n i t r i l e ,   p o l y s t y r e n e ,   ABS,  s t y r e n e / a c r y l o n i t r i l e  

p o l y m e r s ,   PVC  and  p o l y o l e f i n s .  

E x a m p l e s   2 - 4  

C o p o l y m e r   1  in  E x a m p l e   1  i s   r e p l a c e d   by  c o p o l y m e r s   2 - 4 .  

E x a m p l e  5  

30  P a r t s   C . I .   P i g m e n t   V i o l e t   23  and   70  p a r t s   o f  

c o p o l y m e r   1  a r e   b l e n d e d   in  a  T u r b u l a   m i x e r   f o r   1  h o u r ,   a n d  

w o r k e d   up  as  d e s c r i b e d   in   E x a m p l e   1  to   g i v e   a  p i g m e n t  

c o m p o s i t i o n   c o n t a i n i n g   30%  p i g m e n t ,   w h i c h   i s   r e a d i l y   i n -  

c o r p o r a b l e   i n t o   t h e   s u b s t r a t e s   d e s c r i b e d   in   E x a m p l e   1 .  

E x a m p l e s   6 - 8  

C o p o l y m e r   1  in   E x a m p l e   4  i s   r e p l a c e d   by  c o p o l y m e r s   2 - 4 .  

E x a m p l e   9 

36  P a r t s   C . I .   P i g m e n t   G r e e n   7  a r e   s t i r r e d   i n t o   a  

s o l u t i o n   of  24  p a r t s   o f   c o p o l y m e r   1  and  110  p a r t s   i s o -  

b u t a n o l   and  a r e   g r o u n d  i n   a  h o r i z o n t a l   b a l l   m i l l  u n t i l   t h e  

p i g m e n t   i s   c o m p l e t e l y   d i s p e r s e d .   A f t e r   t h a t   t h e   s o l v e n t   i s  

e l i m i n a t e d   by  s t e a m - d i s t i l l a t i o n .   The  p r e c i p i t a t e   i s  

w a s h e d ,   d r i e d   and  i f   r e q u i r e d   p u l v e r i z e d   in  known  m a n n e r .  



The  p r o d u c t   c o n t a i n s   60%  p i g m e n t ,   w h i c h   i s   r e a d i l y   i n -  

c o r p o r a b l e   i n t o   t h e   s u b s t r a t e s   d e s c r i b e d   in  E x a m p l e   1 .  

E x a m p l e   10 

50  P a r t s   C . I .   P i g m e n t   B l u e   1 5 : 3   a r e   a d d e d   to   a  

s o l u t i o n   of  50  p a r t s   c o p o l y m e r   1  in  100  p a r t s   m e t h y l   e t h y l  

k e t o n e ,   and  d i s p e r s e d   by  m i x i n g   in  a  D i s s o l v e r .   A f t e r   r e m o v a l  

of  t h e   s o l v e n t   by  e v a p o r a t i o n ,   t h e   r e s i d u e   i s   p u l v e r i z e d   i n  

a  K o l l o p l e x   m i l l .   The  r e s u l t i n g   p i g m e n t   c o m p o s i t i o n   c o n t a i n s  

50%  p i g m e n t ,   can   r e a d i l y   be  i n c o r p o r a t e d   i n t o   p a i n t s   a n d  

p r i n t i n g   i n k s   u s i n g   n o r m a l   m i x i n g   e q u i p m e n t   and  can   be  u s e d  

f o r   mass   d y e i n g   of  t h e   s u b s t r a t e s   d e s c r i b e d   in  E x a m p l e   1 .  



1.  A  s o l i d   p i g m e n t   c o m p o s i t i o n   c o m p r i s i n g   a n  

i n t i m a t e   m i x t u r e   of  a  p i g m e n t   and  a  c o p o l y m e r   of   a  

c o m p o u n d   of  f o r m u l a   I  

in   w h i c h   R  i s   C 4 - 6 a l k y l ,   or   C 4 - 6 c y c l o a l k y l  

and  a  l e s s e r   a m o u n t   of  a  c o m p o u n d   of  f o r m u l a   I I ,  

in   w h i c h   R1  i s   h y d r o g e n   or   m e t h y l ,  

R 2  i s   h y d r o g e n   or   C1-6   a l k y l  

R3  i s   C 1 - 6 a l k y l  

or  R2  and  R3  t o g e t h e r   w i t h   t h e   n i t r o g e n   a t o m  

to   w h i c h   t h e y   a r e   a t t a c h e d   fo rm  a  

h e t e r o c y c l i c   5-  or   6 - m e m b e r e d   r i n g   w h i c h  

may  c o n t a i n   an  o x y g e n   or   a  f u r t h e r  

n i t r o g e n   a t o m  

and  A  i s   a  s t r a i g h t   or   b r a n c h e d   c h a i n   C 2 - 6  

a l k y l e n e   g r o u p .  

2.  A  c o m p o s i t i o n   as  c l a i m e d   in   C l a i m   1  in  w h i c h   R 

in  f o r m u l a   I  i s   b u t y l   or   c y c l o h e x y l .  

3.  A  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  or   C l a i m   2  i n  

w h i c h ,   in  f o r m u l a   I I ,   R1  i s   m e t h y l ;   R2  and  R3  a r e   e a c h   m e t h y l  

or   t o g e t h e r   w i t h   t h e   n i t r o g e n   a t o m   to  w h i c h   t h e y   a r e  

a t t a c h e d ,   f o r m   a  m o r p h o l i n e   or   p i p e r i d i n e   r i n g ,   and  A  i s  



-  CH2-CH2-   or   - C H 2 - C ( C H 3 ) 2 - C H 2 - .  

4.  A  c o m p o s i t i o n   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s   in  w h i c h   t h e   c o p o l y m e r   i s   a  c o p o l y m e r   o f  

i s o b u t y l   m e t h a c r y l a t e   and  2 - d i m e t h y l a m i n o e t h y l   m e t h a c r y l a t e .  

5.  A  c o m p o s i t i o n   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s   in  w h i c h   t h e   c o p o l y m e r   has   a  r e d u c e d   v i s -  

c o s i t y ,   as  h e r e i n   d e f i n e d , o f   5 -25   m l / g ,   an  a v e r a g e   m o l e c u l a r  

w e i g h t   of  1 0 , 0 0 0   to   8 0 , 0 0 0   and  a  T λ max  t e m p e r a t u r e ,   a s  

h e r e i n   d e f i n e d ,   a b o v e   4 5 ° C .  

6.  A  c o m p o s i t i o n   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1 

to  4  in  w h i c h   t h e   c o p o l y m e r   i s   b a s e d   on  i s o b u t y l   m e t h a c r y l a t e  

and  has   a  m o l e c u l a r   w e i g h t   of  1 5 , 0 0 0   to   2 5 , 0 0 0 ,   a  m e l t i n g  

p o i n t   r a n g e   of  8 0 - 1 2 0 ° C   and  an  a c i d   n u m b e r   of  0 .  

7.  A  c o m p o s i t i o n   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s   in  w h i c h   t h e   c o p o l y m e r   c o n t a i n s   f rom  1  to   10% 

by  w e i g h t   of  t h e   c o m p o u n d   of  f o r m u l a   I I .  

8.  A  c o m p o s i t i o n   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s   c o n t a i n i n g   30-60%  by  w e i g h t   of  p i g m e n t .  

9.  A  p r o c e s s   f o r   t h e   c o l o u r a t i o n   of  p a i n t s ,   p r i n t i n g  

i n k s   and  b u l k   p o l y m e r s   c o m p r i s i n g   t h e   s t e p   of  m i x i n g   t h e  

s u b s t r a t e   w i t h   a  p i g m e n t   c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1 .  

10.  A  p a i n t ,   p r i n t i n g   i nk   or   b u l k   p o l y m e r   c o l o u r e d   b y  

t h e   p r o c e s s   of  C l a i m   9 .  
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